Regulation of four of the enzymes required for isoleucine and valine biosynthesis in Acinetobacter was studied. A three-to fourfold derepression of acetohydroxyacid synthetase was routinely observed in two different wild-type strains when grown in minimal medium relative to cells grown in minimal medium supplemented with leucine, valine, and isoleucine. A similar degree of synthetase derepression was observed in appropriately grown isoleucine or leucine auxotrophs. No significant derepression of threonine deaminase-or transaminase B occurred in either wild-type or mutant cells grown under a variety of conditions. Three amino acid analogues were tested with wild-type cells; except for a two-to threefold derepression of dihydroxyacid dehydrase when high concentrations of aminobutyric acid were added to the medium, essentially the same results were obtained. Experiments showed that threonine deaminase is subject to feedback inhibition by isoleucine and that valine reverses this inhibition. Cooperative effects in threonine deaminase were demonstrated with crude extracts. The data indicate that the synthesis of isoleucine and valine in Acinetobacter is regulated by repression control of acetohydroxyacid synthetase and feedback inhibition of threonine deaminase and acetohydroxyacid synthetase.
Regulation of four of the enzymes required for isoleucine and valine biosynthesis in Acinetobacter was studied. A three-to fourfold derepression of acetohydroxyacid synthetase was routinely observed in two different wild-type strains when grown in minimal medium relative to cells grown in minimal medium supplemented with leucine, valine, and isoleucine. A similar degree of synthetase derepression was observed in appropriately grown isoleucine or leucine auxotrophs. No significant derepression of threonine deaminase-or transaminase B occurred in either wild-type or mutant cells grown under a variety of conditions. Three amino acid analogues were tested with wild-type cells; except for a two-to threefold derepression of dihydroxyacid dehydrase when high concentrations of aminobutyric acid were added to the medium, essentially the same results were obtained. Experiments showed that threonine deaminase is subject to feedback inhibition by isoleucine and that valine reverses this inhibition. Cooperative effects in threonine deaminase were demonstrated with crude extracts. The data indicate that the synthesis of isoleucine and valine in Acinetobacter is regulated by repression control of acetohydroxyacid synthetase and feedback inhibition of threonine deaminase and acetohydroxyacid synthetase.
The biosynthetic pathway of the branchedchain amino acids leucine, valine, and isoleucine (32) shown in Fig. 1 probably applies to all organisms capable of synthesizing these amino acids. The complexity of the pathway is apparent in that four separate enzymes catalyze parallel reactions in the synthesis of valine and isoleucine. In addition, a-ketoisovalerate serves as an intermediate for both leucine and valine synthesis (5) . That the regulation of synthesis of the relevant enzymes might also be complex was illustrated in studies with Salmonella typhimurium by Freundlich, Bums, and Umbarger (11) . They described the phenomenon termed multivalent repression which requires the presence of all three amino acids to cause repression of the isoleucine-valine synthetic enzymes in Salmonella. The structural genes specifying these enzymes are clustered at 122 min on the standard linkage map of S. typhimurium (24) . The homologous genes are also clustered in the Escherichia coli genome (23) , being positioned at 74 min on the linkage map (29) . In both cases the data suggest (2, 7, 9, [21] [22] [23] that at least two and probably three operons comprise this gene cluster. Recently, similar experiments have been carried out using other microorganisms, and the results have shown that multivalent repression of the ilv genes generally functions, though to varying degrees. Bussey and Umbarger (6) noted noncoordinate multivalent repression in a strain of Saccharomyces. However, the change in the levels of the ilv enzymes was much smaller than that generally found in bacteria, even though a variety of procedures were tried to elevate the enzyme levels. In contrast to these findings are those reported by Magee and Hereford (18) using a different strain of Saccharomyces. Multivalent repression was also found to operate in the strain used by these investigators; however the enzyme levels were elevated 3-to 10-fold when the organism was grown under derepressing conditions. Their data also indicated that the enzymes were noncoordinately controlled. Multivalent repression of acetohydroxyacid synthetase, threonine deaminase, and transaminase B has recently been reported in Serratia marcescens (14) . In this case, these L-Threonine 1 .
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. three enzymes are coordinately controlled, and a five-to ninefold elevation in their specific activity is seen in extracts from derepressed cells.
In contrast to the multivalent repression control of the isoleucine-valine enzymes operating in the enterics and yeast, are the observations of Marinus and Loutit using Pseudomonas aeruginosa as a test organism. The data (19) indicate that the ilvB (acetohydroxyacid synthetase) and ilvC (acetohydroxyacid isomeroreductase) genes are closely linked and that they are approximately 25 min distant from the ilvD (dihydroxyacid dehydrase) gene as mapped by conjugation. It was interesting to note that no ilvA (threonine deaminase) or ilvE (transaminase B) mutants were isolated. Both acetohydroxyacid synthetase and isomeroreductase activities were subject to multivalent repression. However, the levels of threonine deaminase and dihydroxyacid dehydrase were not affected by varying concentrations of leucine or valine or isoleucine in any combination (20) . Thus, the mechanism of the ilv genes in Pseudomonas apparently differs considerably from that which functions in yeast and the enterics. This report will show yet another variation in the pattern of regulation of the isoleucinevaline synthetic enzymes in the genus Acinetobacter (3). This gram-negative aerobe is a member of a group of organisms whose proper generic name has been a point of confusion. It is now classified, tentatively, as Acinetobacter (3) . The synthesis of the branched-chain amino acids in this organism is presumed to occur by the same pathway that operates in the enterics, yeast, and fungi. The data to be presented will show that derepression of acetohydroxyacid synthetase in Acinetobacter occurs if any of the three branched-chain amino acids is limiting. However, the levels of threonine deaminase and transaminase B remain essentially unchanged under conditions that lead to acetohydroxyacid synthetase derepression. Derepression of dihydroxyacid dehydrase can occur, but it is not coordinately controlled with acetohydroxyacid synthetase, and the mechanism of derepression of the dehydrase enzyme is not clear.
MATERIALS AND METHODS
Strains and culture conditions. Wild-type strain BD-413 was obtained through the courtesy of Elliot Juni (Univ. of Michigan). The auxotrophs used in this study were obtained by nitrosoguanidine treatment of BD-413. Strains ilvA1003 and ilvA2005 lack functional threonine deaminase and both require isoleucine for growth. The leucine auxotroph leuB2007 has very low ,8-isopropylmalate dehydrogenase activity, and leuC8002 has no isopropylmalate isomerase activity. Strain 15150 was obtained from the American Type Culture Collection.
Stock cultures were maintained on Trypticase soy agar (TSA; Baltimore Biological Laboratory) slants at 4 C. Routine transfers were made at 8-to 12-week intervals.
The minimal medium used for growth of these strains was previously described (31) except that 0.5% glucose was substituted as a carbon source for the growth of BD-413 and the mutants derived from it. Filter-sterilized stock solutions of the amino acids or analogues were added separately to sterile minimal medium when supplements were included. Agar plates were prepared by the addition of purified agar (Difco) to the medium at a concentration of 1.5% (w/v).
Nitrosoguanidine mutagenesis. A 20-ml culture of BD-413 was grown in a gyratory water bath shaker to 2 x 108 to 4 x 100 cells per ml. The medium was enriched by the addition of 20 ml TSB (BBL) per liter of minimal medium. Freshly prepared nitrosoguanidine was then added at a final concentration of 100 Mg/ml, and the cultures were held 30 min at 35 C without shaking. The cells were then filtered by using a sterile membrane (0.45-um pore size) filter apparatus (Sterifil, Millipore Corp.). The cells were washed once with 10 ml of minimal medium and then resuspended in 10 ml of the same medium. Samples of 1 ml were used to inoculate 20 ml of minimal medium in 125-ml flasks containing 25 Ag of leucine and isoleucine per ml and 50 ,g of valine per ml. The flasks were then shaken for 10 hr at 35 C. A portion of each culture was diluted 100-fold with minimal medium containing 1,000 units of penicillin per ml, and the diluted culture was then shaken for 8 hr at 35 C. Samples (0.1 ml) were plated onto minimal agar supplemented with leucine, valine, and isoleucine at 20 yg each per ml. Individual colonies were picked after 24 to 35 hr at 37 C to appropriate medium to determine the amino 38 TWAROG on October 26, 2017 by guest http://jb.asm.org/ Downloaded from ACINETOBACTER ISOLEUCINE-VALINE PATHWAY acid requirements of the mutants. Only one auxotroph was retained from each subculture unless the amino acid requirements of two mutants isolated from a single subculture were clearly different. The auxotrophs were then transferred to TSA slants. Batch cultures of the auxotrophs were routinely checked for reversion when they were used for any experiments.
Cell-free enzyme extracts. All strains were grown at 35 C in 250-ml volumes in 1-liter baffle flasks (Bellco Glass, Inc., Vineland, N.J.) for 7 to 8 hr in a gyratory water bath shaker. Cells were harvested by centrifugation at 15,000 x g, washed once with 50 mM tris(hydroxymethyl)aminomethane (Tris; pH 7.5) containing 1 mM dithiothreitol, and resuspended in the same buffer (usually 8 ml). The cell suspension was cooled in a stainless-steel chamber held in an ice bath and was disrupted by ultrasonic vibration. This preparation was clarified by centrifugation for 20 min at 30,000 x g in a Sorvall RC2B centrifuge at 2 C.
Enzyme assays. Unless stated otherwise, all enzyme activities were determined at 35 C by incubating the reaction mixtures for 10 min. Triplicate samples were used for each assay. One enzyme unit is defined as that amount of enzyme catalyzing the formation of 1 gmole of product or utilization of 1 ,umole of substrate under the standard assay conditions. A Klett-Summerson colorimeter was used to determine acetoin formation in the acetohydroxyacid synthetase reaction. All other absorbancy determinations were carried out with a spectrophotometer (Gilford model 2000). Protein was determined by the procedure of Lowry et al. (16) with bovine serum albumin serving as a standard. Specific activity is defined as enzyme units per milligram of protein.
Threonine deaminase was assayed by a modification of the procedure described by Szentirami and Umbarger (28) . The reaction mixture contained 100 Mmoles of Tris (pH 8.0), 20 umoles of NH4Cl, 2 Ag of pyridoxal-5'-phosphate, 50 umoles of L-threonine, enzyme, and water to a final volume of 1.0 ml. The reaction was terminated after 10 min by the addition of 0.10 ml of 50% trichloroacetic acid. Keto acid determination was by the method of Friedemann and Haugen (12) .
Acetohydroxyacid synthetase was assayed by a modification of the procedure described by Stormer and Umbarger (26) . The reaction mixture contained 25 Mmoles of potassium phosphate (pH 8.0), 50 Mg of thiamine pyrophosphate, 50 gg of flavine adenine dinucleotide, 20 umoles of MgCl2, 50 Mmoles of sodium pyruvate, enzyme, and water to a final volume of 1.0 ml. The reaction was terminated by the addition of 0.10 ml of 50% H2SO4, and the tubes were capped with marbles and placed in a boiling water bath for 15 min. They were then assayed for acetoin by the method of Westerfield (33) . Dihydroxyacid dehydrase was determined by the procedure of Szentirmai et al. (27) except that dihydroxy-B-methylvalerate was used in place of dihydroxyisovalerate and the reaction was incubated for 10 min at 35 C. The amount of product formed was based upon a standard curve with a-ketovalerate used as the standard.
Transaminase B activity was determined by a slight modification of the method described by Coleman and Armstrong (8) . The reaction, which contained a final volume of 0.50 ml, was terminated by adding 3 ml of 0.02% 2, 3-dinitrophenyl hydrazine following 10 min of incubation at 35 C. Toluene was then added, and extraction of the hydrazone was carried out as described. The amino acid donor used for the assay was 20 mM L-valine.
Chemicals. N-methyl-N'-nitro-N-nitrosoguanidine was obtained from Aldrich Chemical Co 
RESULTS
Enzyme activities in wild-type strains. The levels of four of the isoleucine-valine synthetic enzymes in wild-type bacteria grown in minimal medium with or without various supplements are seen in Table 1 . Acetohydroxyacid synthetase is clearly repressible because the specific activity of this enzyme varies 3-to 4.5-fold depending upon the growth conditions. The enzyme specific activity is slightly higher in strain 15150; however, the degree of derepression is essentially the same in both strains when cells are grown in minimal medium compared to those grown in minimal supplemented with leucine, valine, and isoleucine. The enzyme is most highly derepressed in BD-413 when O-methylthreonine is added to the medium. However, conditions leading to acetohydroxyacid synthetase derepression have little or no effect on the levels of threonine deaminase and transaminase B activity. In fact, the activities of these two enzymes are slightly lower in most instances. Dihydroxyacid dehydrase activity increases twofold in minimal grown 15150. This enzyme is derepressed approximately 2.7-and 1.6-fold in BD-413 when a-aminobutyric acid and 0-methylthreonine, respectively, are added to the medium. Essentially little change is seen in the enzyme levels in cells grown under other conditions. The addition of valine to the medium results in slightly elevated levels of acetohydroxyacid synthetase activity compared to minimal-grown cells without significantly affecting the other enzyme levels. The concentration of the compounds used in these experiments was based upon their growth inhibition of BD-413 in minimal medium. It can be seen in Fig. 2 The addition of 100 gg of thiaisoleucine per ml to a culture of this organism in minimal medium essentially prevents cell growth. This is approximately one-tenth the amount required to inhibit the growth of E. coli K-12 (28) . This inhibition can be reversed in K-12 by the addition of isoleucine. The mechanism of growth inhibition in E. coli by thiaisoleucine appears to be due primarily to inhibition of isoleucyl transfer ribonucleic acid (RNA) synthetase (28) . The inhibition of growth in E. coli by 0-methylthreonine may occur by a similar mechanism (25) . Marked inhibition of BD-413 growth is noted when 2 ug of 0-methylthreonine per ml is added to the medium. This is approximately one-thirtieth the concentration required to achieve the same amount of inhibition in E. coli (24) . Both compounds feedback-inhibit threonine deaminase in E. coli (24, 28) ; however, isoleucine is a better inhibitor of this enzyme than either compound. The growth of BD-413 is not greatly affected by a-aminobutyric acid (Fig. 2B) viously mentioned, the greatest exteht of dihydroxyacid dehydrase derepression in DB-413 occurs when the cells are grown in the presence of this compound. In addition, valine has no effect on the growth of BD-413 even at a concentration of 100 jsg/ml.
It is apparent that some variation in specific activity does occur in one and possibly two of the enzymes in wild-type cells grown under various conditions. However, it seemed appropriate to examine a few auxotrophs in an attempt to amplify these changes and to determine whether multivalent repression operates in the Acinetobacter.
Enzyme levels in isoleucine and in leucine auxotrophs. Two isoleucine auxotrophs, ilv-A1003 and ilvA2005, were grown in minimal medium supplemented with various concentrations of amino acids as seen in Table 2 . It is clear that acetohydroxyacid synthetase is maximally repressed when leucine, valine, and isoleucine are all present. Partial repression of this enzyme is achieved in the absence of added valine. Since these auxotrophs synthesize enough valine for normal growth, provided isoleucine is added, it is not totally unexpected that partial repression is seen in the absence of added valine. The level of dehydrase activity in ilvA1003 changes little, whereas a twofold reduction is seen in ilv-A2005 when all three amino acids are in excess. The reason for the difference in dehydrase activity between the two strains is not obvious. Both require only isoleucine for growth and both have essentially similar growth rates when grown in minimal medium supplemented with various concentrations of isoleucine. Both strains can grow if a-ketobutyrate is added to minimal medium. Dehydrase activity is lower in both strains when they are grown under these conditions compared to activities found in extracts from cells grown in isoleucine-supplemented medium. Little change is observed in the specific activities of transaminase B from the two strains when grown under these various conditions. Essentially the same experiments were done with the leucine auxotrophs leuB2007 and leuC8002. The results (Table 3) show that acetohydroxyacid synthetase is also repressible in these two strains. Although the extent of derepression is somewhat less than that seen in wild-type cells, the activities of this enzyme in these two mutants are higher than those of repressed wild-type. Again, only slight variations are noted in threonine deaminase activity. However, two-to threefold variations in the level of dihydroxyacid dehydrase activity were noted. High concentrations of leucine alone appear to repress the enzyme in both auxotrophs, which also suggests that acetohydroxyacid synthetase and dehydrase are not controlled coordinately in Acinetobacter.
Derepression kinetics of isoleucine-valine enzymes. Since there does appear to be a change in the levels of dehydrase activity in the leucine auxotrophs in addition to the usual changes seen in synthetase activity, an experiment was carried out to'follow the derepression kinetics of these enzymes with ilvA1003 and leuB2007. Both strains were grown under repressing conditions for 5 to 6 hr (see legend to Fig. 3) , washed with minimal medium supplemented with isoleucine or leucine (ilvA1003 Table 2 . " Same as in Table 1. and leuB2007, respectively), and resuspended in the same type of medium. The cells were shaken at 35 C, and samples were removed at various time intervals for enzyme analysis. Other experimental details are presented in the legend of Fig. 3 . The data show (Fig. 3 ) that acetohydroxyacid synthetase derepression occurs fairly rapidly in iIvA1003 and is elevated approximately 1.8-fold after 2 hr. However, the enzyme activity is increased by only 10% in leuB2007 after 3 hr. Dihydroxyacid dehydrase activity increases by only 10% in iIvA1003 after 2 hr and has increased by approximately 40%o in leuB2007 after 3 hr. Transaminase B activity remained essentially constant in ilvA1003 during the course of the experiment; however, a decay in activity of approximately 40% is noted in leuB2007 after 3 to 4 hr. Threonine deaminase activity remained unchanged in leuB2007. These results are consistent with those shown in Tables 2  and 3 and support the theory that the synthetase and dehydrase enzymes are probably not coordinately controlled in Acinetobacter.
Because the activity of threonine deaminase remained essentially constant under various growth conditions, it was of interest to examine the nature of this enzyme since it is a repressible enzyme in every bacterium tested to date with the exception of Pseudomonas (15) . The experiments were carried out with minimal-grown wild-type cells (BD-413) as a source for the enzyme.
Properties of threonine deaminase. The data presented in Fig. 4 show that homotropic interactions occur at low threonine concentrations. This interaction is not very pronounced in crude extracts, but it is detectable. This observation is similar to that seen with the E. coli threonine deaminase in crude extracts. In addition, low concentrations of isoleucine appear to induce cooperativity in the enzyme when the threonine concentration is low. However, this effect is eliminated by the addition of 2 mM valine to the reaction mixture (Fig. 4) . These observations are similar to those made with the biosynthetic threonine deaminase from other bacteria. The Acinetobacter enzyme is sensitive to feedback inhibition by increasing concentrations of isoleucine; however, low concentratrons of isoleucine enhance enzyme activity whereas valine inhibits the enzyme slightly (Fig. 5) . It should be noted that the concentration of threonine was 25 mm for this experiment. Increasing the valine concentration to 40 mm causes 58% inhibition of activity when the threonine concentration is 10 mM and 32% inhibition when the threonine concentration is 20 mm (Fig. 6) . Feedback inhibition of threonine deaminase by thiaisoleucine and O-methylthreonine does occur, but comparatively high concentrations, 10-2 M, are required to cause significant inhibition (Table  4) . This is similar to the result obtained with E. coli threonine deaminase (24, 28) , and in both cases isoleucine is a more effective feedback inhibitor. It is also clear that no inhibition occurs in the presence of a-aminobutyric acid.
Experiments were carried out to obtain an approximate molecular weight of the threonine deaminase by gel filtration. The preliminary data (not shown) suggest that the enzyme has a weight of 85,000 to 90,000 daltons. However, the activities recovered from the columns in comparison to that applied were generally very 2.0 gg of DL-isoleucine per ml and then resuspended in the same and shaken at 35 C. Strain leuB2007 was grown for 6 hr in minimal medium supplemented with 100 ug of L-leucine and L-valine per ml, 50 Mg of DL-isoleucine per ml and 25 Mg of pantothenate per ml. The cells were washed once with minimal medium, resuspended in minimal medium containing 5 Mg of leucine per ml, and shaken at 35 C. Samples were removed at the indicated time intervals and cooled quickly in ice. In both cases the cells were washed once with 50 mM Tris (pH 7.2) plus 1 mM dithiothreitol and resuspended in the same, and extracts were prepared by sonic disruption. Enzyme activities were determined under standard conditions and are expressed relative to the specific activity of the 0-min sample. Symbols: acetohydroxyacid synthetase (0), dihydroxyacid dehydrase (+), transaminase B (A), and threonine deaminase (0). low under a variety of conditions, and it is not clear whether the residual activity was associated with the native enzyme or was associated with a subunit. Additional experiments are in progress to resolve this question. DISCUSSION There are several unique features in the reg-ulation of the isoleucine-valine synthetic enzymes in Acinetobacter when compared to the regulation of these same enzymes in other microorganisms. Although the expression of the ilv genes in the Acinetobacter is similar to the expression of the corresponding Pseudomonas genes (20) whereas ilvB mutants were found fairly regularly (19) . In comparison, ilvA mutants are the type most frequently isolated in Acinetobacter, and ilvB mutants are found only rarely. The mechanism of regulation of the ilv enzymes in these two groups of microorganisms appears to differ markedly from that which operates in the enteric bacteria. The ilvADE genes are coordinately expressed and are subject to multivalent repression control in E. coli (23) , S. typhimurium (11) , and S. marcescens (14) . In addition, the use of a variety of analogues limiting either the synthesis or transfer of leucine, valine, or isoleucine to the proper transfer RNA results in a marked derepression of the ilvADE genes in these organisms (7, 14, 21, 23, 27) . Acetohydroxyacid synthetase derepression is not coordinately controlled with the derepression of the ilvADE genes, and as much as a 90-fold derepression of this enzyme has been observed in Salmonella (7), although the usual extent of derepression is considerably less. The fact that the levels of threonine deaminase and transaminase B activities do not change significantly in the Acinetobacter and that only slight increases in dihydroxyacid dehydrase activity are seen suggests that these enzyme ca.o levels are adequate to meet the cell's demand for branched-chain amino acids. The amount of valine and isoleucine synthesized by these organisms would be determined by repression (U) control of acetohydroxyacid synthetase, feedback inhibition of this enzyme by valine (unpublished data), and feedback inhibition of threonine deaminase by isoleucine. This pattern of isoleucine-valine enzyme derepression is not a property only of strain BD-413 since it was also observed in ATCC 15150. The only apparent significant difference between the two strains is that transaminase B activity is considerably higher in crude extracts from ATCC 15150. The acetohydroxyacid synthetase and threonine deaminase levels are only slightly higher in this latter strain. However, the specific activity of the synthetase increases to the same extent (three-to fourfold) in both strains when grown in minimal medium compared to the activities found in extracts from cells grown in minimal medium supplemented with all three branched-chain amino acids.
These results raise some interesting questions concerning amino acyl-transfer RNA involvement in the regulation of the isoleucine-valine enzymes in Acinetobacter. There is evidence for such involvement in the enteric bacteria. Temperature-sensitive strains having defective amino acyl-transfer RNA synthetases will have derepressed levels of the ilv enzymes when grown near the restrictive temperature (10, 15, 27 (17) . These results are concordant with those obtained by using various analogues which inhibit the enzymatic activity of valyl-, isoleucyl-or leucyltransfer RNA synthetase (1, 7, 14, 23, 27, 30) . As predicted, some mutant strains which have amino acyl-transfer RNA synthetases resistant to those analogues have derepressed levels of the ilv enzymes (1, 7, 27, 30) . Two analogues, O-methylthreonine and 4-thiaisoleucine, inhibit the isoleucyl-transfer RNA synthetase of E. coli (25, 28, 30) . Both compounds inhibit the growth of Acinetobacter at low concentrations; however, the only ilv enzyme that is significantly derepressed in this organism is acetohydroxyacid synthetase. High concentrations of aminobutyric acid, a valine antagonist which competes for valyl-transfer RNA synthetase of E. coli (23) , have a slight affect on the growth of Acinetobacter. In this case, there is significant derepression of dihydroxyacid dehydrase in addition to acetohydroxyacid synthetase derepression. These results indicate that the mechanism regulating the ilv enzymes in Acinetobacter may very well be different from that found to operate in the enteric bacteria and yeast.
Hatfield and Burns (13) have recently proposed a model implicating leucyl-transfer RNA bound to an immature form of threonine deaminase as a repressor of the ilvADE operon in Salmonella. Bolton and Magee (4) have also postulated a role for this enzyme in repression of the isoleucine-valine enzymes in yeast. It is interesting to note that in E. coli, Salmonella, and yeast, threonine deaminase, as well as the remaining ilv enzymes, become derepressed under a variety of conditions whereas similar conditions do not lead to the derepression of all the ilv enzymes in Acinetobacter. The preliminary data concerning the properties of Acinetobacter threonine deaminase indicate that the enzyme may not be markedly different from the Salmonella enzyme. Whether or not threonine deaminase plays any role in regulating the synthesis of the ilv enzymes in Acinetobacter, or whether amino acid activation is also necessary, requires further study.
There is little information concerning the regulation of amino acid synthetic enzymes in this bacterial genus. We have previously reported studies conceming the regulation of the tryptophan synthetic enzymes in strain (ATCC) 15150 (31) . The derepression pattern of the trp synthetic enzymes in this strain was also unique. Only two different enzyme systems have now been examined in the Acinetobacter, and it is highly likely that the regulatory mechanisms operating for other biosynthetic enzymes in this organism may differ markedly from those which function in the enteric bacteria. The organisms used in these experiments represent subgroup Al established by Baumann et al. (3) based upon nutritional studies of the oxidase-negative Moraxella group of bacteria. Genetic as well as biochemical studies are possible with strain BD-413 since it is transformable. Genetic mapping of the ilv genes in this strain is anticipated after additional mutants are isolated and characterized. Thus, this strain will serve as a model organism for this diverse group of bacteria.
